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be conducted such that radiological exposure to cleanup personnel will

be in accordance with applicable regulations. . i

(d) The composition of the actual cleanup work force will

consist of DoD personnel, ERDA contractor-provided personnel, and local

labor (except for the handling, collecting or removal of contaminated

material).

(e) The use of certain equipment and other assets currently’
available to the DoD) has been determined by the U.S. Congress to be in
the best interest of the U.S. Government. 'I'hese"assets, to the extent

possible, will be utilized for the Cleanup Phase.

(3) The engineering study p;c:pared for DNA (Ref b} was an
island-by-island su,r;;; wixich located ;nd identified man-made structures
and debris. In addition, it providel ixxstruggions concerning disposi-
tion of each of these items which were determined to constitute a health
or safety hazard, or to interfere with the reasonable use of the Atoll.
These dispositions were subsequently modifled as reflected in the FCDNA
Enewetak Clearmup Master Index dated 7 April 1977.

: \;F\ (4) An Envirommental Impact Statement (Ref c) was published

which examined five specific alternatives. Case 3 was determined to be
—

the most practicable and is the basis for this plan. 1In Case 3, non- |

contaminated material is stockpiled or disposed of in accordance with i

appropriate procedures and contaminated material is placed in a

crater(s) on Runit (Yvonne) Island.
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(2) On 30 Nov 72, the Director Defense Nﬁclear” ency, was

2 owomtad as the Department of Defense Project&nage:;for matters con-
- 3 - =nin,; the Clearup of Enewetak Atoll (See refer‘ence d.) Specific

solance was as fol_lows:
(@) The Cleanup Phase is limited to the removal of debris
3N slructures or materials residual from the use of the Atoll by the

0 which could pose radiation or other hazards to inhabitants, inter-

bitation, BEST AVAILABLE copy
(b) The ERDA, in coordination with other appropriate
LTYeTnent agencies, ;vill establish guidelineé for the radiological
-Tain and will provide technical support to thef DoD Project Manager
% the Cleanup Phase.

(€) The handling and removal of contaminated material will

fere with their reasonable use of the Atoll, or preclude safe, conti.nu'ousx

i
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unmodified conditions the bercemag, 1,
far less than these.

The concentrayjog o
radionuclides in fish muscle is highep 1y

fish around the ALICE-to-IRENE
Compley

but even if the fishing were confineq e
these islands, a completely unrealisg
fishing pattern, the resulting 30-yy,
whole-body and bone doses would a1y .
be less significant than the other Pathwyyy
and less than the 30 yr integral U, s, .- -
background dose, o ':h»

SR
. Inhalation Pathway ~—— The doss . <.
g

ommitment via the inhalation Rathwry .

3 due to the presence of plutonjum - ..
throughout the s0il in all of the northers
islands. It is not generally localized
sufficiently to consjder Lspald%
Anything short of removing the top layer
>f soil and replacing it with uncontaminemes
soil, or of simply covering existing soil
~ith new soil, or of restricting liviag on
wrthern islands will have little erl’ea:-
n the dose commitments via the inhalse:
‘on pathway presented in this chapter. =

owever, it should be noted that thc:-m_‘

‘utonium concentrations on the apuiDece- -

Qﬂ&j}"e world-wide background' levela,

LIPS
g
A =

-nd the corresponding dose via the ==

.

n{leatzon 1 pathway is less than 1 mrem ==

-

ver 30 yr. This is the same level of-¥
x;gsure one would expect il new soi)
rere brought in to the northern islanca
'he doses via inhalation on the norther2
slands is also inéignificant relative o
ther pathways, where remedial actice
ould be far more productive, (See
ables 204 and 2086),

ymmary of Remedi.l Action — In
~ary, the greatest reduction in dose

.....

-esully designed agricultural plan

: miting the dose via the terrestrial
cnains. The next most effective
;:re would be directed at the egt.gr-
53¢ commitment by plowing the

ce island and graveling the village
. Other remedial measures for
.ing the dose commitment via the

i
)

rent pathways are possible but reduce

~ential dose commitment by far

.- amounts.
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the statistics and risk estimate drawn therefrom has therefore
led the Task Group to have serious reservations about their
validity. The Task Group holds the opinion that such estimates
cannot be used in any definitive way to draw conclusions on
whether current radiation standards are too high or too low

or as a basis for decision-making relative to resettlement of
Enewetak Atoll, While the risk associated with doses at the
level of current standards is possibly not zero, it is viewed
as being very low as described by FRC, ICRP, and NCRP.
‘The basic FRC standards, conservatively applied, are viewed
as suitable for Enewetak rehabilitation provided there is also
a serious and concerted effort to keep exposures as law as
practicable,

AFfc Sum/é/ (m’a"o /Yad )

BEST A _
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Terrestrial Food Chain-:The doses

RNy

" estimated for the various living patterns
idicate that careful assessment and

E «sign of anagricultural plan must be an
imtegral part of the program plan for
returning people to the Atoll, For

sxample, the southern half of the Atoll
s sufficient land area to supply pandanus,
,u dreadfruit, and coconut for the entire
Breturning pooulation; therefore, even

j4 people were to live on Engebi, the dose
commitment could be greatly reduced by
i confining agriculture to the southern half
4ol the Atoll. This one restriction,
¢xpecially for pandanus, breadfruit, and
voconut would be the single most effec-
‘ive preventive measure for reducing the
‘ose commitment. The combination of
Modifying the village island and living
irea and, confining the agriculture to the

*outhern islands, both relatively easy to
lmplement, have a very large impact on

“educing the dose (compare Tables 204

g.
£
£




There are, of course, other options
for reducing the dose via the terrestrial
pathway. One option would be to dig large
area pits on all islands which would be
filled with ''clean" soil from another
source; pandanus, breadfruit, coconut
and other plants could then be grown and
harvested from these "clean" soil areas
throughout the Atoll, The subsequenbt
reduction in dose would lead to doses
from 905:' equivalent to or less than
those predicted for the southern islands.
Another option would include removing
the surface layer of soil (0-20 cm) from
the northern islands and replacing it with
uncontarninated topsoil. This approach
should also lcad to doses equal to or
less than those predicted for the southern
istands. This form of remedial action
would in th«;‘ broccss reduce the dose via
the inhalation pathway, This alternative,
of course, requires the removal and
disposition of an enormous amount of
soil, and ocean dumping, which would
provide the large reservoir needed and
minimize the potential man-rem,
would probably be the best and easiest
method of disposal. This approach is

certainly not one of the easier alternatives,

Efforts to maintain a high calcium diet
could also be implemented to reduce the
uptake of 9°sx~'; however, remedial
measures to reduce the uptake in the

* plants or food product would be more

effective and desirable as the primary
preventive measure,

' Of course, the dose commitment

would be largely eliminated if no pandanus,

breadfruit, or coconut were planted on

the Atoll for another 20 to 30 yr and if

the diet were to consist of predominantly

BEST AVAILABLE COPY

action (see marine food chain chapter ).

imported food. As Was discussed in the
chapter on dietary and living patterns,
imported foods are very likely to form a
significant fraction of the diet (possibly -
85% or more) and, if so, a plan to con-
trol the production of bpa.ndan_us and
breadfruit, or at least the location of
production, could essentially reduce dose
commitments to levels near U.S. exter-
nal background.

External Dogse —— The integral 30 yr

external dose is reduced between 30 and
70% for living patterns III, IV; V, and
VI as a result of plowing the village
island and graveling the village area
where people will spend a majority of
their time. These procedures are fairly
" straightforward, relatively easy to ’
implement, and lead to the largest per-
centage reduction in external dose., An
additional reduction in external dose of
approximately 16% could be attained if
all islands were plowed; however,
implementing such a program in order
to achieve the additional slight reduction
is certainly another order-of-magnitude
problem. In any case, any plan to plow
all islands would have to receive careful .
scrutiny to determine the possible effects
upon the island and Atoll ecology.

Marine Food Chain — The magine food

chain would appear to require no remedial
——— . —————eee——. |

The marine pathway contribution to the
30-yr integral dose for the modified case

and for agriculture on southern islands

{Table 210) is less than 4% for whole
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e criteri ' in part 1
i the criteria for bone and bone marrow
i?::fg Iy;tngs assumed that if annual ixls.o;urisdgzeno:hee:;cee;gn
=r i ia in the year of highes , .
e LA Cntenaf-:: lir:ﬂzing longe; term cumulative

a requirement § :
:Ot ::ures.q On the other hand, 1mp1err.1entat:.or'1dof ﬂ;:ons o
"')ltgwest practicable' concept will require considera

effectiveness of remedial measures to red..ucleﬂboth annual and
longer term exposures to the extent practicable.

Risk Considerations

ical advisors have reviewed .the
s a.UI\'SCE.-‘;R, and the National

The Task Group and its te
ttee that could be used to l

i i i RP
available information from IC ,
Academy of Science BEIR Commi

PR Y

estimate the health risk that may be associated with long-term
exposures at-the level of the radiation dose and soil removal
rcriteria being recommended. It is clear from this review that
knox%s of the relationship between radiation dose and effects

.of that on man as characterized in dose-effect curves
inpom!giggg even for external radiation exposures. For infernal

e érs and particularly for plutonium, the situation is even

less satisfactory. UNSCEAR has summarized their findings

by stating that one shéuld not extrapolate in a linear fashion

from effects seen at high doses and dose rates to effects at

low doses and dose rates since there is strong likelihood of
recovery and repair. The BEIR Committee, using only human
data, concluded that since the low dose data were incomplete,

one should conservatively assume a linear no-threshold dose-effect
curve drawn through data obtained at high doses and dose rates,
The committee further suggested that if this linear no-threshold
curve is assumed to be correct, it follows that 6, 000 cases of
cancer would be produced each year in a population of 200, 000, 000
people exposed at a rate of 0.17 Rem/yr. (This is the FRC RPG
for population groups - see Table I.) For the Enewetak population
of less than 500 exposed at the same level, one can make the
following estimate: :

6% 10> cases/yr X 500 people = 1.5 X 10™2 cases of cancer/yr
2 X 10° people

Using a linear dose-effect curve, exposure at the level of the
recommended criterion ¢f 0. 25 Rem/yr would give 2.2 X 10~2
cases per year. The Task Group views this as 2 pessimistic
upper limit of risk. It could be inferred that there may be
between zero and three cases of cancer in 100 years if the
entire Enewetak population were continuously exposed to

0.25 Rem/yr over that time period, '

Most of xposure to whole body, at Enewetak, and in fact,

to all organs will come from inter ifters. The shape of the .
dose-effect curve for exposures from internal emitters is most
uncertain because of lack of experience and lack of confidence

in extrapolation of high dose and dose rate effects into the very
low dose and low dose rate situation. A lack of confidence in N
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2.

3.

. of exposures of people.

Survey, Cleanup, and Rehabilitat-ion Evaluation

Itis regomungpded in this context that:

1. The FRC Radiation Protection Guide (RPG's) for individuals should

- be used as the basic standard. The requirement is to assure

that exposures for continuous residence in Enewetak Atoll will
be well within the annual and 30-year criterion. While these
are conservative standards from a health view point, there is
no built-in conservatism to account for uncertainty in pre-
diction of annual exposures to individuals. Because of the.
complex circumstances of exposure and the many pathways,
each with its uncertainty, the Task Group recommends use

of 50 percent of the FRC annual standards for evaluation of

the many cleanup and rehabilitation alternatives at Enewetak
Atoll. This is not to be viewed as an attempt to establish new

-standards but is considered to be a necessary precaution in
_the application of current standards. The following values apply

for evaluation of alternatives:

m’olebody...‘...-..........‘..'0'25 Reml r
Bone marrow ccceecieiececeece.es 0,25 Rem/yr
Bone..c.cccecsesancosacsscececesss 0,75 Rem/yr
Thyroid cc.eeeecenccccncaccnnssss0.75 Rem/yr

BEST AVAILABLE COPY

The Task Group recommends use of 100 percent of the FRC
RPG's to evaluate post-cleanup and rehabilitation and post-
return conditions wherein direct measurement of levels

of radiation and radioactivity in foods and in people are
made. Under such conditions, dose estimates should be
subject to much less uncertainty. The requirement is to
assure that exposures are well within the FRC standards.
See Section A. of this Appendix for the FRC RPG's.

The criteria for evaluating gonadal exposures at Enewetak
Atoll should be 4 rems in 30 years. The requirement is to
assure that long-term exposures will be well within this
criteria. The Task Group feels justified in using 80 percent
rather than 50 percent of the FRC standard since there will
be ample time to verify exposure estimates using actual’
sampling of the diet and time to follow the changing pattern

239Pu;\.in soil

at Enewetak

a. <40 pCi/g - corrective action not required.

b. 40 to 400 pCi/g - corrective action may be needed, Action
to be taken should be determined on a

case-by-case basis.

c. > 400 pCi/g - corrective action required.

LA RR A 7 e rht e i
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The following guidance is provided for this evaluat?.on:

’ i i be divided
ith soil levels in the above range may L
b gxsxtzn::ow:ategories, those of sufficient size for construction
of permanent houses, and those that are not,

b. Removal 239Pu contaminated soil is better justified mth:m.\ -
) the range above Ior the larger islands such as JANET<OYT " <2 -n,

Lewg SALLY where permanent housing may. §_gfm§gg__bs e located and
" fo surfac i .

c. The smaller islands may be con§idered of less coni;n'n. iTnl_mezr
" long-term outlook is uncertain since they are sorrsue I;;e:i.sshnda
" creasing in size and sometimes erroding away, mafe T
may be washed over by storm waves and are no};l a sa o
for permanent housing. From that viewpoint, they ar:where
the same category as unnamed sandbars along ti iree
other islands may have disappeared or be forming.

‘d. The amount of effort that properly may .be given to .'3.011 re-
) moval in this range increases as the soil concent}'ab.on

increases.

e. Once an action is taken, the objective is to ac}}ieve_z a s:lxb-
) stantial reduction in plutonium soil concentrations, an

further, to reduce concentrations to the lowest practicable level, »
»

not to reduce them to some prescribed numerical value,

3. Area.s or locations showing less than 4Q=p ,.," ok
corrective action because gf presence of gk
.~T~—r"~’

————
peam—

E. Recommended Guides

The standards issued by FRC are recommend as the :asic gxndange
for evaluation of exposures to individuals to Enewetak.

i BEST AVAILABLE COPY

e
.

This is recommended with provisos that:

1. The full amount of the numerical values should not be used for
'~ evaluating exposures from a single man-made source, in this

case radioactivity from weapons tests. This is applied so

‘2. Environmental followup surveys and studies of radioactivity

levels in people are performed such that the full range of

radiation exposures of §ndividual members of the Eneweta
population will be known, :

3. Exbosures of the Enewetak people are kept to the minimum
practicable level.

that the Enewetak people will not be denied benefits of future
L - nuclear technology because they are receiving exposures from
- Mman-made radiation at the maximum level of acceptable standards.




The island of YVONNE presents a _ The potential health hazard via the
upigue hazard on Enewetak Atoll. Pure plu- inhalation pathway is sufficiently great
tonium parttcles are present on or closeto to dictate two basic alternatives for

the ground surface, randomly scattered in ;'émedial action for this island: (1) Make
“hot spots' over most of the area fromthe the entire island an exclusion area — off
tower to CACTUS crater. Examination of limits to all people, or (2) conduct a

these "hot spots' has revealed the presence c¢leanup campaign which wil{%{qj_%atbc

of occasional milligram-size pieces of plu~ the "hot-spot" plutonium -problem and

tonium metal, as well as smaller pieces remove whatever amount of soil is
which are physically indistinguishable in necessary to reduce the soil plutonium
size from the surrounding coral matrix. concentration to a level comparabls to
Giventhese current conditions, it must be other northern islands, As an indication
assumed that pure plutonium particles of of the volumes of soil Involved, removal
respirable size are now also presemnthe of a 10-cm-thick layer of topsoil in the
surface or may be present in the future as area in which "hot spots' have been o
weathering effects oxidize and break down destected involves approximatelq ;violqg‘/\
. the larger particles. Lung dose assess- m” of material. Further removal of soil

ments for this area, therefore, mu'st be ’ to reduce the maxit.num plutonium con-

% based on inhalation of pure >plutonium . tamination levels nglg‘or less

? particles rather than those having the av- involves an additiqna}@_@of
erage plutonium content of the soil. - Enf\terial. . )

The Task Group recognizes that the is Enewetak Atoll
are small and that the areas of highesfj %39Pu/zn soil on these
islands are smaller still. On the other hand the people live
close to the soil. It is also recognized that experts are not
in agreement as to the critical organ for inhaled plutonium,
whether to use an average dose for this organ, or the model )
to be used to predict dose. It is the view of the Ta ou o 7f<

that available biological and €nvironmental information 13
not adequate to establish gegeral guidance for cleanup of
plutonium conta.mina.ted soil. However, idance for a .

a i stances or conditions can be developed
-hy-gase bas1s usin conservative assumptions

only for use in'making decisions concerning plutonium cleanup
operations on islands of Enewetak Atoll:

C
. : . /239
1. Any areas or locations where soil concentrations of Pu

are greater than 400 pCi/g should receive corrective aetion
with contaminated soil removed for disposal,

BEST AVAILABLE COPY

2, Situations with soil level .
sinth
recexve corre;j;v; action itk ifM—L/g range may |
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e. If disposal is deferred for further studf, such study should be a

14.

15.

a. As a ninimin, cleanup should accomplish the.recoverx;pf
. ///’—;\\v g

(/’piutcniun'contaminated soil and scrap into storage on'YVONNE.

b. Tha YVONNE quarantine should remafn in effect with access

controlled apd'all visitors and workers monitored as for a

radiation control zone.

* planned and copducted promptly.

The cleanup phase of rehabitation, i.e., removal and disposal of

contaminated scrap, debris, and soil, should be carefully documented -

in a compréhensive final report from those conducting the cleanup

ey —_—_——
opexation.

The planaing and conduct of cle#nup, including radiologica; support

for cleanup, should be similar to cleanup of Bikini Atoll and -
advantaga taken of that .experience. As Bikini people were giveﬁ
opportunity for employment during cleanup, an equal opportunity

should be’ given Enewetak people if they desire.
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11. A comprehensive air sampling program should be conducted over a petiod

. changing with time. (Included should be measurements of radionuclide

13. Considering that the method of disposal of plutonium contaminated soil

the soll to reduce the amount of material requiring disﬁosal, and not

of 12 consecutive months under conditions closely approxi;acing
human habitation and expected soil disturbance. This ﬁould add to
the body of available information on radioactivity levels in air.
This program could be conducted coincident with and in support of

cleanup operations.

137

;ye ys of body burdens and urine content of Cs and

goSr should be made for the Enewetak Bgople prior to return to

Enewetak Atoll, after the first year of residence, and as appropriate
thorcafter. Resurveys of the environmental radiation and radioactivity
levels should be made starting in the first year of return and

repeated every other-year. To be determined is the adequacy of the

diet and the actual average daily dietary intake of radioactivity for
.

. .
- mon s o £ a e e et bl awa
ViLe AVUD WK b& V\-re svu \.vmkauh ASUN wWates Wad e

radioactivity levels in water, air, soil, plants, and animals are

content of air and collection of information on the chemical and physicd

239

form and size distribution of particles in the air containing Pu.)

Information from such surveys will proyide a continuing check of

the radiological status of the people and the environment and will

assure that the exposure criteria is not belng approached or exceeded.

and scrap has not yet been decided, that not enough information is

available to determine whether it is feasible to remove plutonium from

wanting such problems to delay cleanup and rehabililation of the

Atoll, the Task Group recommends the following. o
S —— 0

“7BEST AVAILABLE COPY - ==




8. Plutonium contaminated soil on IRENE should Be handled the sama as

10,

. half-1ife of ° Sr and 137Cs below the radioactive half-life on the

" conducted in which samples are taken over 5,period of at least 12

0 i

on YVONNE and using the same general criteria for removal except it

is not expected that pieces of plutonium metal will be found.

Since it is recommended that replan}ing of food crops Pe limited

to certain 1slaﬁds, test plantings of pandanus, breadfruit, coconut,
and arrowroot should be made, as soon as groﬁth can be assured, on
each of the islands indicated for such crops by the Enewetak people.
As edible pa;is of these plants become available, their conceutracions o
of 908:, 137Cs, 239;240Pu and any other significant radionuclides
should be measured and compared with the radiological survey predictions.
These studies wlll provide for a détermination to be made of the

earliest time at which planting of food and commercial crops can

be made on islands other than those listed in 2b. and 2¢. above.

An underground lens water sampiing and analysis program should be

calendar months. Bacterial content, salinity, and radionuclide content

should be measured, but primary emphasis of the program should be

placed on development of an understanding of processes which are

operating - or vhich can be made to operéte - to reduce the ecological
‘ 90

northern islands, especially JANET.

BEST AVAILABLE CoPY
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b.

€. . The objectives of the cleanup are two:

ELW”%
('ﬂ' y
;
"
\
: . a.
5;4; //,
- A
Q Yy
RNE=ct
f////
G

of more soil. This amounts to a search for the higheﬂiEEE:;;I;;‘

: Recovegz_ai;p;utonlum in soil at concentrations greater than 400
Se==—==_=0fcentrations greater

handling of collected contaminated materfals. A Public Health
Seryicc group, which is now part of the Enviromental Protection
Agency, EPA, provided radiological assistance for cleanup of
Bikini Atoll., Similar support should be sought from EPA for

Enewetak Cleanup.

Decontaminatinn of YVOHNE is seen as an {terative process, namely, -

removal of soil, monitoring of radioactivity levels, and removal

levels in soil with removal according to the guidance provided.

(1) Recovery of the pleces of Plutonium that have been observed .
on or near the Island surface. Some contain milligram
éuantities of pluton1:; metal and are easily detected with
field survey iustrumen;s such as the FIDLER.

(2) Recovery of plutoniﬁm contaminated soil. To a first
'#pproximation, the location of the zones cof higher(?;?;on- .

centrations are shown in the survey profile samples.

the surface. Also, recovery of contaminated soil su t to
T
reduce surface levels to a value well below 40 pCi/ 239, 240 Pu.

. standards. After soil removal, all areas should be resurveyed

. to ensure no pieces or hot spots of plutonlum remain,

pCi/ 239, 240 at E desth these levels are found. The

Justification is thar plutonium at some depth may one day be at
e ———

4 IR -

The jus\iﬁlchtion is to keep'éir concentrations of resuspended

plutonium to levels well within national and international
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additional contaminated debris is discovered in the course of cleanup

and rehabilitation operations, it too should be removed. Specifically

included in this recommeﬁdation are the three locations' on SALLY and
e ———

Ayp?[fa? one on ELMER where contaminated debris is known to bq(?;;i;;:‘ This

debris should be exhumed and removed.

6. The quarantine of YVONNE, put into effect by the Air Force on

——

May 26 1972, should be continued in effect until the cleanup of

plutonium contamipation on that island has been completed. Should :
any Enewetak people return to the Atoll before cleanup is begun ;
or before ﬁompletion, an autﬁbrity responsible for enforcement :
of the quarantine should be identified and should be in residence
in the Atoll when people retﬁrn. . _

;; The dfistribution of plutoniuﬁ contamination on YVONNE is sufficiently
complex thnt sgecific recdmmenéations for cleanup cannot be presented.,

.’—\
It s cxpected that the true picture of this contamination will unfold

as the decontamination effort proceeds. The area obsexrved to have
pleces of plutonium and the highest soil concentrations is the
interior and éhoreline of the island beginning at a line drawm

from the ocean reef to laéoon'ﬁo meters north of the tower (Hardtack

Station 1310) to CACTUS Créter. See Fig. 152, page 1I-17, Appendix.II.

'Pfesented are some of the requirements and objectives that will

tablish a back d from which plans ¢ . covery of
esta a backgroun P 1”}_%&@“ ry

n.-? ‘; ;a&
plutonium on YVOVNE E?%z 2%

“i_a. A team of experts should be assembled who can make and interpret ;

field radiation and radiocactivity measurements, advise on cleanup

%
¢
i

. éctions envolving plutonium and other radionuclides, and provide

:necessary health physics support including protection of workers,

decontamination of workers and equipment, and packaging and



3.

~———

Sthe Holmes and Narver Engineering Survey should be removed. If

.

It is recognized that the people of Enjebi have a stroLg desire to
return to live on that island. The island contains three ground zero
locations from nuclear tests and was within about 3 miles of the

Hik. event that had a total yleld of about 10 Megatons. According to
the survey results presented in NV-140, Enjebi was the most heavily
contaminated of the larger islands in fhe Atoll. The Task Group has

been’ unable to determinc an

- - e > Y

way in which radiation exposures can bs

feasihle, in order to resettle Enjebi at the same time as islands

in the south of the Atoll. It is reasonable to expect that one day

the island can be resettled. There appear to bertéo posqiglg/apprpgfhgs

a. Soil removal followed by studies with test plantings to determine |
vwhether exposure for Enjebi re;idents would be within accepéable
cxiteria. ;, . ]

b. Conduct of studies using test plantings to determine when'exposures

would be within acceptable criteria but no soil removed.

In elther case, housing construction énd planting of subgistence and.-'

commercial crops would be deferred until research with test ﬁlantings

showed acceptably low levels of radioactivity. The Task Group

recommends the second approach as one .having minimal adVeq&e\igggggyé;

on the island environment.

The éesearch program in 3 above should also include a

determination of radicactivity levels in coconut and other food crops
produced on PEARL, CLARA, ALICE, and BELLE. YVONNE sﬁould'also

be included after removal of plutonium contaminated soil.

All radioactive scrap metal and contaminated debris identified during

———
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After careful review of all available radiological data the Task Gtoup
——
members' specific recommendations are as follows:
1. The people of Enewetak Atoll may be safety returned to their home-

1and provided certain actions are taken and precautions observed.

2. In the interes: of achieving a minimum praccicable radiation dose
for the Enewetak people the Task Group recommends that:

a. The first villages and residences be construéted on ELMER, FRED; .
DAVID, or on any of the southern islands (ALVIN-KEITH) that the

_Enewetak people choose.

b. Growth of all subsistence crops suéh as pandanus, breadfruit,
tacca, piys, chickens, and all other terrestrial food stuffs
except coconut be limited to islands ALVIN-KEITH. |

c. Subsistence and'commerclalpgpconut may be grown without remedial
measures on any island in the Atoll except ALICE, BELLE, CLAﬁA,
DAISY, IRENE, JANET, and YVOMNE. .

d. Fishing be permitted anywhere.

e. >Travel be unrestricted to all islands except YVONNE.. When the

¢ '* e L S -

|

<E;ijntamination on YVONNE is removed, the restriction of travel
= _

to that island can be lifced. .

i | : | :
4[!2,,_

£, Wild birds and bird's eggs be collected anywhere.

- g. Coconut crabs be collected only on the southern islands (ALVIN-KEITH}

h. Wells which are intended to provide lens water for human consumbgionﬁ
- or for agricultural use be drilled only on the southern islands

:(ALVINfKEITH). When drilled, water from eagh well should be checke»!

for bacteria; salinity, and radioactivity content before the well is

r‘

approved for use.

BEST AVAILA £ copy




Th. followin 1d¢as/ ve been put forth regarding disposal of plutonium
contaninated soil and sc;'rap: ' : b |

1. Disposal o@u@contanim:ed scrap :Ln the deep lagoon or

deep ocean.

2. Make the @ted soii.\,:lnto concrete blocks with disposal in -

i —

.- deep ocean or through burial on land.

-

. 3. Disposal L con:amlnated soil the form of cement poured into

" deep drill boles on land with the scrap added. — ST .

—\\ . . : .
x4. Disposal of soll and sixyn the wvater filled craters on YVONNE with

a thick conecrete cover.

. . _”_,_,___\} ) . e i -
5. Return of these materials for burlal in the V.S, in packaged form oxr ”

&8s concrete blocks. r e

-
- . —
hd ”

6. An effort: be made to find a uay to(reduce t:he volume and anTJGth: of

~

. material requirlng disposal.

It; may be possible to reduce the amount of material requiring disposal g

by removal of tgs %éum from the most highly contaminated soil. The

Task.Group does not have adequate informatfon to determine whether this may

be feasible. Raearch to determine whether this can be accomplished could be

conducted with YVONNE used as the study site. .
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‘%%‘- As to the question of whether equivalent dose reductions (equivalent to

reductiono obtained through modification’ of the diet) could be obtained
through removal of contaninated soll, the Task Group holds the Opin:'lon that
some reduction is possible. .However, the magnitude of this reduction 15
uncertain and can only be determined reliably through measurement of the

radionuclide content of the important food items such as pandanus and bread-

fruit grown in the modified condition. This would require a research effort

to grow test plantings of the various food crops in the soll removal and ~

replacement areas using various fertilizers and trace minerals, and analysis

of radionuclide content of the fruit produced. //

' 40
AV0-140 also indicates that K is

40.

ra at an averaga concentration of 6.8 pCi/gm. Since " K is a

found 1in cop

turally occnrring gamua emitter that has always been present in copra, one
na

the
way to judge the acceptability of copra grown in Enewetak Islands is on

40
basis of its 13703 content relative to the naturally occurring K. If the

7
' ; tent
]-“37Cs content in soil 4s less than 5.2 pCi/gm, for example, the Cs con en ‘

_ o N
of the copra produced may be-less than its 4 K content. One could h.old t:he_

osition that marketabi.litjr should not be affected if the fisslon praduct
P .

y .. - e .
exposuie Lhau malutalldy ovcurias

-
faortis "."" n-ﬂa“ 120-1- :::::i‘_: :L &= ;5—-‘.__ T Expos

’

radioactivity in tho product
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For contaminated soil, other than@ the Task Group pao not

———

1nc1uded removal' of such soil in its recommendations and t‘h'erefore. there would

be no requirement to select a method of disposal. 1f such disposal were
required, the objective would be to assure that there would be no pat‘.hway for

any exposure of the Enewetak people to this radioactivity and a nzlnimal follow-.

. .
*

up requirement to insure that this situation continues after disposal. :
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of . Elutonium in the form of cont@minated so:.l and scrap is a problem ifL greator ¥

—— = S — T

magnitude than for fission products and induced activity. ) In its deliberations '
iR S——

[

the Task Group has assumed that the disposit:.on of such material will be such ’
JlY ’ J.A‘Aj f

- !

that there 0o potential for exposure of the residents of the Atoll cnce 7 §i

cleanup has been completed. s'is then the objective for cﬂm

-

T 4
Recomondations which follow will treat thé questions of how to approach l =

recovery of quantities of finoly divided plutonium in the form of con:aninated
soil, contaminated scrap, and the pieces of plutonium metal where they have

been found to occur. Appendix III of this report contains‘,guidanco on

decisions to be made on whether removal of plutonium contanminated soil 1s °
T . ® .

Justified on various islands. It is the view of the Task Group that as a

minimum, cleanup must accomplish the @f the plutonium in the form of
contaminated materials, soill and scrap, from the various islands including

buried scrap_. Ero maiutain control of the materials and minimize the spread
of conta:ninat:ion, the recovery operations should utilize as few stockpilles

as necessary. ,mm be uitable site for such a stockpile until -

proper disposal is écc‘omplished YVONNB is still \mdar guarantino placed
in effect in May 1972 as a result of an AEC survey that indicated pieoes _ H

of metal containing nilligrams quantities cf 239Pu were on or near the
- A . . -

surfoce of the talamd. /. o o AVAILABLE COPY

. It is the hope of the Task Group that deliberation and decisions on

disposal of plu:onimi contaminated soil and scrap will not dciay othar .cleanu?

and yrehabilitation actions.

As for considering disposal, there appear to be two possibilities:
* 1. Disposal wherein there is an irrevocable comnitment of the
" contarinant to the environment. - S

2. Disposal vherein, with some difficulty, a later decision could

.. ' . . ;0
chapge the method of disposal. (/

e —— -




in Figs. B.8.2,a-n of Appendix II of NVO—ll»O.V Inspection of these profiles /»%/
-indicates that, on the average, about 40 cm of soil geuld bave to be temoved‘

to reduce the activity in the top 2 cm layer by a factor of 10. Imn addition, .. ’
as the depth increases the slope of the activity-vs-depth curve tends to

decrease, i.e., the activity levels do not go to zero, even at depths greater

thea 100 cn. /  ~ BEST AVAILABLE °COPY

‘to yresenﬁ a comolete picture of the various possiblities considered.
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In considering the reduction in exposure that may be achievable thfbughn
rex:oval of contaminated soil, the 'rask Group has taken the position that thes
predicted exposures are approximations only. The effectiveness of such actie
to reduca internal exposures that come through the food chain nust be con-

-

firmed through analysis of teat plantings. ’rhe Task Croup does not favor soi :

temoval as a dependable or feasible exposure reduction action for the dietary

Eathway. However, such action 1is reviewed in the Task Group Report in order -

Data from these profiles are presented

]

stinates Of dose reductions to be expected due to removal of soil to a 31Ve ....... i

depth, therefore, require an estimate of the ratio of the average concent:ration

of the nuclides of concern in the 0-15 cm depth of the newly exposed surface

to that for the surface which is present ncw. 4

£

. Removal of successive 15 cm layers
of soil in the subsistence egricultural areas, however, may reduce the imne
dose by significant amounts. Removal of the top 15 cm layer, for example,
E:g reduce the 30-year-bone dose from 57 Rem to 19_ Rem, while removal of an
additional 15 cm may bring the dose dbwn to 10.7 Rem.

]
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of the environmental radiation and radioactivity should be made
in the first year of return and repeated, for example, every
other year. ' :

13. Methods of disposal of plutonium contaminated soil and scrap
wiu’l:ave to be decided. ending a decision, it is recommended
that cleanup should accomplish the recovery of plutonium
contaminated soil and scrap with storage on Runit (Yvonne). I

disposal is deferred for further study, such study should be
initiated promptly. .

14. The clea.n!.ip. with particular attention to removal and disposal
of cont.an?.:.natod scrap, debris, and soil, should be documented
in detail in a final report by those responsible in the field.

15, A?d;'a_n__l_,m_!;%l be taken of experience gained during cleanup
of Bikini - No objection should be made to employment of
Enewstak people during cleanup. OPY

BEST AVAILABLE C

No attempt has been made to draw conclusions regarding the validity
or the lack of validity of the proposed "Radiation Standards for Hot
Particles" of Drs. Tamplin and Cochran or its application at Enewetak.

The guidelines for conducting the cleanup of Enewetak Atoll were developed
by the Atomic Energy Commission (now ERDA) after consultation with the
Environmental Protecti ency based on standards established by the
Federal Radiation Council. Since these guidelines are based on established
standards set by competent authority, it is plann'ed that the proposed

cleanup be conductedon the basis of the recommended AEG guidelines.

o)




&Vé p{(_/ c. The objectives of the cleanup are two:

P -

R ecori of the Sioc o o o
(1) (Recovery of the pieces of plutonium that have been
- observed on or near the i1sland surface,

(2) - Recovery of plutonium contaminated soil.

d. Recoveryofp tomumdrngoxl at concentrations greater

than 400 pCi/g " 239, 2405 03¢ any depth these levels are
found. Also, recoverﬁf’contamﬁmated soil sufficient to

7’}‘,/\ I . educe urface levels to a value well below Ci/

. '(mgm[é(é G Pu. After soil removal, all areas should be

' resurveyed to ensure no pieces or hot spots of plutonium
remain.

8. Plu'l:omum contammated soil on Bgken (Irene) should be. hand;gg asg.
on Runit !!vonne!. Pieces of Pu metal arg not expected to be found.

9. Test plantings of food crops may be conducted on each of the
no erops' islands as designated by the Enewetak people. As
edible parts of these plants become available, concentrations
of significant radionuclides, should be measured and compared
with the radiological survey predictions. These studies will
indicate times at which planting of subsistence and commercial
crops can be safely resumed.

10. ;.girggﬁw‘ater sampling and analysis should be conducted, samples
to be taken over a period of at least 12 calendar months. )
Bacterial content, salinity, and radionuclide content should be
measured. Radioactivity information will contribute to an
understanding of processes operating - or whxsh can be ma.de to
operate - to reduce the ecological half-life of Sr and Cs
below the radioactive half-life on the northern islands, especially
Enjebi (Janet). '

11. A comprehensive air sampling program should be conducted
‘over a period of 12 consecutive months under conditions closely
approximating human habitation and expected soil disturbance
to provide information on radioactivity levels in air. This
program could be conducted coincident with and suppoxrt cleanup.

137

lz.mblin&w body burdens and urine content of Cs
and i

Sr should be made for the Enewetak people prior to
return to Enewetak Atoll, and periodically thereafter. Resurveys
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was the most heavily contaminated of the larger islands. The

Task Group has been unable to determine a reliable, feasible
gtp bring exposures within the acceptable criteria and permit

a

resettlement of Enjebi on the same schedule as southern iala.nds.

The island can be re ometime in t hen
radionuclide ingestion is To develop the }54
W

s with and without soil removal may be made.

Construction and agriculture would be deferred until produce frorn
test plantings showed acceptably low levels of radioactivity. Test

plantings without soil removal would have least adverse impa.ct on
the island environment.

Concurrent with the Enjebi work, radioactivity levels should be
measured in coconut and other food crops grown on Lujor (Pearl),
Kirumu (Clara), Bokoluo (Alice) and Bokombako (Belle). Produce
fromi Runit (Yvonne) should be included after re ﬁvﬁ plutonium
contamination, 8 :

All radioactive scrap metal and contaminated debris now or later O 1B
identified should be removed. This includes three locations on - (é'”-/ ”{/ ¢
Aomon (Sally) and one on Medren (Elmer) where buried contaminated ’
debris should be exhumed and removed. .

‘Runit (Yvonne), quaia.ntined by the USAF in 1972, should remain

quaranhned until plutonium contamination on that island has been

clean An authority responsible for enforcement of the ——

4

BEST AVAILABLE

quarantine should be identified and in residence in the atoll if
people return to the atoll before cleanup is completed.

nly generall recommendations/for cleanup of Pu 6n Runit (Yvonne) _%
caiWeseﬁted at this time. An accurate picture of this
contamination should develop as the decontamination proceeds. '
The area observed to have small pieces of plutonium and the
highest soil concentrations is about 30% of the island. A
background for plans for the recovery of Pu will require:

a.

Assembly of a team of experts to interpret field radiation
and radioactivity measurements, advise on cleanup actions
and provide necessary health physics support. A Public
Health Service group, now part of EPA, provided radio-
logical assistance for cleanup of Bikini Atoll. Similar
support should be sought from EPA for Enewetak.

Decontamination of Runit (Yvonne) is seen as an iterative _
_process. This amoeunts to 2 search for and removal of
“the highef platonium levels in soil.

o

v
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RECOMMENDATIONS

P T

The Task Groug reached the following conclusions:

1.

Observing precautions, the people may safely return after
certain actions are taken. Exposures will be somewhat
above current levels in the U. S., but the small risk seems
permissible in relation to the desire of the people to return,

To assure exposures that will be as low as practicable:

a. YVillages and residences to be located on Medren{Elmer),
Enewetalc (Fred), Japtan (David), or other southern islands,
Jinedrol-Kidrenen (Alvin-Keith).

b. _Travel and visits may be unrestricted to all islands except

Runit (Yvonne). When Pu contaminationl 6n Runit (Y vonne)

ds removed, the restriction of travel fo that istaxd =y be
lifted. I
‘*\

-

¢. Coconut excepted, growth of animal and vegetable sub-
sistence crops to be limited to southern islands Jinedrol-
Kidrenen (Alvin-Keith).

d. Subsistence and commercial coconut may be grown without
remedial measures except on Bokoluo, Bokombako, Kirunu,
Louj, Boken, Enjebi and Runit (Ahce, Belle, Clara, Daxsy,
Irene, Janet, and Yvonne). .

e. Fishing permitted anywhere.
f. °"Wild birds and eggs may be collected aiywhere.

g Coconut crabs may be collected oniy on the southern
islands Jinedrol-Kidrenen (Alvin-Keith).

h. Wells to provide lens water for human consumption or for
agricultural use to be drilled only on the southern islands
Jinedrol-Kidrenen (Alvin-KeifR]. Water from any well to be
assayed for bacterial, salinity, and radioactivity content

before approved for “BEST AVAILABLE CcOoPY

3. En!'ebi (Janet) is a special case, and the people have a strong
esire to live there. Three ground zeroes were on Enjebi and

high yield events were fired nearby, with the result that this




RESIDENCES OR AGRICULTURE ON ENJEBI: THE 30-YEAR DOSES **\
LOW; THE MAXIMUM ANNUAL DOSES FALL WITHIN AEC

Case 3

recommends that studies be conducted as follows:

e - A test planting program on Enjebi to determine when exposure

would be within acceptable criteria without the removal of soil. j;

This program has been initiated. ==

e A program to determine radioactivity levels in coconut and
other food crops produced on Lujor, Kirunu, Bokoluo, Bokombako,
and Runit (after plutonium cleanup).

e As an alternate to the preceding program, soil removal on _
jebj, followed by a test planting series to determine whether
osure for Enjebi residents would be within acceptable

criteria.

® The assewmbly of a team of experts to make and interpret field
radiation and activity measurements, advise on cleanup actions
involvi i and other radionuclides, and advise on
necessary health physics support for protection of workers,
decontamination of workers and equipment, and handling of
collected contaminated materials. .

e A comprehensive underground wate lin alysis
program for a minimum period of 1 year. Bacterial content,
salinity, and radionuclide content would be measured every
twelve months. However, the primary emphasis would be on
the development of understanding those processes which are
operating or can be made to operate to reduce the ecological
half-life of 90Sr and }37Cs below the radioactive hali-life on
the northern islands. This program has been initiated.

e An air sampliog program. conducted during cleanup, which ‘7){\
would obtain samples representative of those that might be
expected from the activities of the returned population.

BEST AVAILABLE COPY

‘ THE BEST COMBINATION OF FEAT .
FOUND I IN THIS CASE CLEANUP IS PRACTICALLY

COMPLETE; THE PROBLEMS OF CONTAMINATED PANDANUS AND
BREADFRUIT ARE MINIMIZED; RESTRICTION ON POPU LATION
MOVEMENT IS MINIMAI, EXCEPT FOR THE RESTRICTION OF NO

GUIDELINES; AND THE INCREASED RADIOLOGICAL RISK, EXPRESSED
AS HEALTH EFFECTS, 1S NO MORE THAN EQUAL TO THE RISK
FROM BACKGROUND RADIATION. ’

|




Guidelines for safe exposures to radioactivity on the atoll are given

in terms of the maximurm annual dose receiyad hy. an igdividugl and are
also evaluated in terms of long-term health effects. The main objective
of radiological cleanup is to reduce the radioactivity of the Atoll to levels
at which the population can be expected to have annual exposures below
the value of these guidelines. .

5.3.2.1 Long-Term Health Effects. Quantitative evaluation of low levels
of absorbed radiation on human health continues to be a subject of medical
research. Present knowledge is based on the response to high levels of
radiation of research animals, of persons undergoing medical treatment
with radioactivity, and of a few victims of radioactivity accidents. Direct
determination of the human health response to low levels of radiation,

" such as are discussed in this report, is complicated by a number of factors .
such as: ' ' '

e the 'requirement to study radiation effects ona large population
for statistically meaningful results, '

e the long time delay between radiation exposure and appearance

of such effects as neoplasms, v o
e difficulty in distingniahing_hg:m:n_eﬁects_auximga_blg to radia-

tion and those not rela iation, - L

A

e the fact that such factors as cancer susceptibility are widely
varying functions of age, sex, genetic constitution, diet,
personal habits, socioeconomic factors, and other variables.

Because of the above factors, present risk estimates are based

predominantly on conservative extrapolations from data obtained at high.
doses. ) ‘ o ’

T ek

The recommendations are based on the conservative assumption of .
a nonthreshold linear relationship between radiological dose and the health
effect. The assumption of no threshold means that any nonzero dose
yields a2 nonzero effect detrimental to health. Evaluation of risks using °
this assumption probably results in overestimates of risks.

BEST AVAILABLE COPY

The mwfor limiting radiological hazards on Enewetak
Atoll are: '(1)' the control of the diet of the Enewetak pe?ple and, by
implication, their agricultural and food gathering practices; (2) the control- -
of residence of the population throughout the islands of the atoll; and (3)

T-’E—” . B .
the cleanug of radioactive materials.




A Case 3 is considered to be the @MQ&_\?’:” the established

goals and is a balance of the human, physical, and cost parameters which
must be considered. It is planned to conduct the proposed cleanup, .
rescettlement, and rehabilitation project as outlined by Case 3. The esti~
Mmgal dose is well below the radiation protection guides
rccommended by the AEC Task Group; all physical ‘hazards resulting
from past construction and testing will be removed and the cost is well
below the mid point between other viable solutions. ;

5. Under the conditions of Case 3, the Enjebi People could not expect

to return to their ancestral residence island of Enjebi at an early time.
This would require both the Enjebi and the Enewetak People to live on land
 formerly owned and occupied by only the Enewetak People. Thus, until
natural decay processes reduce the exposure rates on the northern islands,
there would be less land available for agriculture and some supplement

to the people's diet may be needed. The people will be subjected to
acceptable low levels of ionizing radiation with a relatively low risk.

Some contend that the@ﬁg}gg@vels should be established

in accordance with the hot particle theory. Since this theory is contro-
versial, not currently accepted by existing standard setting authorities, S
and results in very severe if not impossible residual limitations for
transuranium radionuclides, it has not been applied.

ing of the Enewetak
e. Acceptance

‘standards are not ¢

qns.idered to be acceptable.

The :ﬁajor drawback to Case 3 is that it wo ermit

scheduling of the planting of crops, the Mmg:_t_i___mqﬁ family and

ement of the people on Enjebi Island.

community housi and the resettlement of peo .
M s gggg%gﬁssge jsland of Runit for an indefinite period. The
quaranti rould be enforced by the TTPL. However, it would provide for
the eventual return of the people to Enjebi when the test plantings and
environmental monitoring program indicate that it is safe to do so.

BEST AVAILABLE COPY
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ENEWETAK  ATOLL
© CASE 3

Case _Summary:
L (Ps Qlsanep To AEC Guidelines On Beken, Lujork Runit,

Crypts On Aomen Remeved.
2. Ko Restrictions Oa Fishing
3. Ali Radioactive Scrap To Be Cleaaed Up From Al [stands.
Q Pbysical Hazard & Obstructive Dedris Cleasup Oa AR
Istands. - -
«8. Live on Soulhern Islands, Jinedral Through Kidrenen.

6. Subsistence Agricoltars Limited To Southera Islands, Pius Mijikads
Thra Billas, Except That Pandanvs & Breadicoit Ars Limited To
Tha Southarn Islands.

1. No Restrictions On Travel Except Ruait, Pending Cleanup,
Pl IS

o
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TABLE 5-13: SUMMARY OF CASE STUDIES

e 5 QN e e

Ciss “%\
ftem 3 3 \ 3 4 '8
Resldescs lolands lh Restrictions South Oaly South South plus Eajebi Neo !ulﬂcﬁm
\j
Interisinad Visitatien No Restriciioas South QOaly No Rootrl(llolu' th Restirictions® No Restrictioas”
Sources of Pandaane No lonbl-ctlm Bouth Oaly South Ouly\—/ South aand Farm No Restrictione
and Bread(ralt Plots oa Esjedl
Sources of Cosoauts No Restrictions South Caly South and agricale South aad Enjebl Ne Roestristionss
. ture lolands ia through Billae
sorthesst
Physizal Cleanup Neoas Hasardoss sad Hesardous sad Haszardeus and Hasapdous,
obatructive aon- obstractive aon- sbhetrustive aon- obstreative, and
¥adicactive scrap radicactive scrap, radloastive ssrap, unsighily soersdies
A radicective All radloastive active serap. AN
) scrap scrap - rodisasiive serap
C Plutosiom 5: canup Noae None All concentratioas All concentrations All cossentratione
S 2400 pCl/g and 2400 pClL/g nad 408 pCi/g and
’ coaceatratioas coaceatratioss coaseatratioas
betwean 40 snd 408 ] between 40 and 400 | between 48 and 400
pCl/g se coasldera-] pCt/g ae considera~] pCilg as coasidora~
tioas warrant tioas warraas tlons warraat
£ -
B &Y Cleanup Noae Radicactive scrap Radicactive scrap Radloactive scrap, | Radicastive scrap,
- »soll removal and soll semoval and
- replacemaent replacament
Thirty Year Dose ta
Average Individual
({rem)
Whole Body [ Beckground 1 3 (6 on Eajebl) Backgreund
Bone 60 Packgrousd L] 10 (20 on Enjsbi) Backgrouad
Luag 0.1 Background Background Backgrousd Backgrouad
Number of Fatalities "
from Thirty Yeas ;
Dose to Population 3 Backgrouad $0.3 0.9 Baskgrewsd
of 1000 .
Maximum Aasusl Dese )
to Average Individual
(zem) -
Whole Bedy 0.3 Backgrouad 0.05 0.1 {0.3 on Eajebi) | Backgrenad
Bose 2 Packgrousd 8.2 9.5 (1 on Enjebl) Baskyrouad
Luag 0,004 Backgrouad Backgrouad Beckground Backgrouad
KRatlo of Maximum .
Anaual Dose to AEC
Criteria
Whole Body 1.2 SBackground 0.2 0.4 ().2 on Enjebi) s Backgrouad
Boae 2.7 sBackground 0.3 0.7 (1.3 oa Eajedi) sBackground
Ci [of
of Datirsy | Militeas ° 20.3 1.6 .4 9.6
Die 1 C o
of Tottarey | Ddilitens ° AR 63 - 23.9 .0

5-51
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